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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURING METHOD 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal display device 
with high d i sp I ay i ng . prec i s i on irrespective of 
reduction of rubbing aligning treatment steps 
for the purpose of solving the problem 
resulting from the nonuniform rubbing aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form an alignment f i, I m 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing a I i gn i ng, a step to form a spacer 
pattern 43 on the side of the second substrate 
35, a step to form an alignment film 31 without 
the rubbing aligning treatment and a step to 
inject a liquid crystal 30 to which a chiral 
material is added to make the helical pitch p 
satisfy the relation p= (360/9) xd (provided 
that 6expresses the twist angle of the liquid 
crysta I mo I ecu I es) . 
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sWtUiiSr 4 fcft T"?> 5 . ;:t. smai* 1 * v 7 u ? 

>r->-t'< fc-Jfc#fc LT-t-O^'J-f £ FtMIti U 
S A r MMl:i»f 4 Is^fs - /<^r *" U ^ 7 
>c0xr'7^is^JK (Tg) O±K-0. jRA<0*7f7 

TLs 5 ( ''SO&Efij ) . 5 

*>K:ti. gai»i£fS] L*&a B s#TSr-ffcoftt::^Eft ?t 

jg^-SC?? i -T El«l*Mi^ t=3* < Mtg £frC nft . - 

sftsiMTfts . Em«^-<o!Ra«* l ««i=*4o«#y 

i!J*n5«ti^4i0{5:Sa B B O^-77--y 7 -7-f 7 hat-/ 

£#fc LT*OEH0BS:«fflL. |BHS*«r31 9 
flfc^iEA-'^/Ur 'J 7 u ? yo#'5.*e*?iSSkLLfi. 
o?s 3 s E o^-7-f 7 - t -\ v b a f •:/ 7 mv&.m^x^~- 

-jgajBirtfe-f 6 t - ffiAfcElB]ffltO*iEt::*Jft4?KA 
^fttrai*]«#^*>#^*Btta*f$A,CC'fc '5 - 

(f'T^ < c . 5 c >7'Lfw-^[Sl<75El^KETiSm>l£ 

E^J^re I 0 . ^Etc^r: -3 T &EP3 fc =0: 4 . s 



h (Mm& 9-2 4 4030 ##3= ) . 

r 0 0 3 4 ] Lfci^T . *&mzjiix'd . z.^-*r 
/ ^ > 4 3 iflgjfi S ilT V 5« flBOEfn]* t= is v » T 9 

«soxa«iw« loo. s^nr Sr±ff * t #t* 

h. & tz . SatW'OltBIPF 5-27373 5 ^4MSO J: 
?y4 3«5*»«e5aS«# (MS) cBrJt^flEfcflag 

zmikthzbtfxth. 

[003 5) ( mm 1 ) B?I£T N ffi B s 9 S7r:^^ 5r 

m i- t iv.T<7>mm z'^tz. us ic^-r ± 5 c= . tn 

jRaWiS*^ t= H ^ -1' A-LSI5 2SK 9 fttt . T F 
T — TN SA*ES^ ^' a -yWerfSJfi c irrcfg - lulcT F 
T-TN ffial^^ i- ; -'He 6 0 H z <ryfeWfc?>%3. 
fl#r4-i t.12 ff)5ffi 3 6 «36>*>Ji£ft3tT1!g!B L , 

CSE^P)^ <oS'JJe Lrc 3 v Y y x h fiii^A 1 0 
0 : IX'hifz. ZZXPJ? y hy^hfl'cii. ffl—co 

wwx<ob nmt&conK t m^^nm > cvttmxh 

0 , Rmm±X'h h Is t*fllOttJIS<?M«Ka*(S < * o . 

oT^-'j:^^5r^LTi5 0 . f A'^y4 3 

WJBiatct ^f^tf A>tciSBW4 J: -)^Ii7iiS 

[0036) ( imm 1 ) ib^^l 1 *i 5 b> ^E(*l^ 
r iMI t -T 4 tS*.^g a e e«^S Xh 4 . @4(=^stS^ 
ll^-fi -o IZ. elfilM 3 2CD7C>^(5]C«L.9 OS 

4 J: o icEf&lK 3 1?7t"> S ixT v ^ 
4. Sfc. ?Sa e e^(i- 7t'v^Eiai«iSS^wEiaiH 
0>SA#?*M*«= J: -> ^ E(*]-T h Wtiz&mh 3 0 T'fe 

btil^^r-S(-1-4^(C. (**»P= 1 6 d 
tt^SS) 0*^7/US>J2rgaoL-C^4. *itmmXii 

^S(?iJ 1 t R«-C*> 4. I«)TFT-TN ffiaMbi?* ^ 

BBS L . r 4>iaiS»* c^:Mo. ffl^W^H 

S^7 <7 >^4^*h ; ir^7'w. m.Tn^n'jh^^MziWt 

ma TKstnm uztzz. **<-w>43 

S fit V • 4 (HOE(«l« 3 i C(i . A^-^ if "y 4 3 o 

5 t'x^S fit kAsfirv^lBtfl-PJijSA^* 4 — Itnrrt^E 
|B] LT » tf. rt-r/Ubft t-je^!*lC«aLT^«f 

*"5fC. 

[0037) ^S£(5iJ 1 t JtKfi 1 erit«»!ltr* . - h b© 
1 X'ii - ^^--^^^ >4 3 CTiWnnXz^tb v t> 

< z mm hit asc = l^. ; oss > : - 
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Ti2. *4 S-«*L7^fcv>»»OSUfcH«ai3 
.^C>^l,S>.z>. U*--L. fOSfiJlTti. * 

fif^WZhbtzfr. ^-*TJ^?VA 3 <7)IKZ z: IMS 

[00 38] (M2 ^JsJe^ffMs^^sfl^^Ti 
Jft) *5StO»B(±. El4&tfei5C5c$-J:3fc. US 1 
CDmtZ<VBmt H«0* t SS 2 Sffi 6 
3. 6 1r3^«\I10lSi:I2^iffi63, 6 

i osiEKtiaB^tta 6 2 **e § v *h . mmm 

. m 6*2 (ill 0 . 3 1 5 mmTfl 0 . g a ^^JmTS 6 2.6 
2 Pel^O f v *(i 0.33 rn rn T"*> l>. U OS« 

1/H6 4li(I0. 10mm, fvfO. 1 1 ramtfc 

[0 0 39] 61.63 . is i <7)mm<v 

£ . st. 12 <OS« 6 1 J:t;l±»S 6 0 n 'J -f 

6 6 43. 91»JSa?mf*. 140' CT"26#r a ^D^Kl-r-t» 
uhci oT©(fc*ir*:fJL- o— 5 f+ttfc 5 1* 

S . §2fiM6 6B t*V^Sm«SI^4 £ t CJ: o T . 
El4flR 6 6^ffilcfcviTffift^e--Wtfri*Jt::El*]S 

yS OiWgScfttlr^l^fc. ^^-^\-^>-S 0C0 
m ? I- J: 6 7 1> 7"tf <i <0|SJjHtti*£ L&vi. 
[0 0 40) -?T. S1^SS63 

««e:»0HtrJ:ot=. WS 5. lS^oy. i20; 
?ny?)i^^-^^y8 o^'ffMcfiT ^ 

Bi/y^ h -c*>4 **. m i comE^mt mmzmzv 

±®IZB1&? b Z c tm t L I &tf IB 2 6 1 

±.l,Zfcfcsim.Xh b£i> . JR 1 <0*it«WB!BJ: HSK'fc 
i. 

[O04 1)7A-tAfy8O a*©j£ $ ftJiJS 1 <7)S 
fi6 3 crmWlZlz . EfflflE 6 7 tm&c *VO*4 . 
167 (iff ?s ! 20nmtfi0. ^7\y? vffifilM S - 5 
5 1 0 ( #5*e»iUET g = 6 3 * C . ZgiXsl 

Jgl^l=ift?£ ( @7f?.73-fIJt 2 % ) r ^TpT £ w t (3 J: 0 & 

% t'nsZft&m&mztLX v >t^\ : 0}tz&*?&Mz£ 
r.iz. mum i ~ Wimz.-^-^-j-t? y s o^is? tc i 



-i-ii. g£[S]M6 7 , 6 6Ws#U 91/^ >r— jSc^-h L 
T ttf: t tfdtWCt) b . SI «li7)fS |8)tt 
TS> £ . 6 1. 6 3 0 #T?-(r o ix . wSIif 

cJiiRA^ttWSiiT^SjiS, auwe«6 1. 6 3ic 

t ±<i^^ 70.72 js«s ? fir '-■ £ i <nmmm 
mtmt&xhb. 

[004 2 ] ( fGHsn 2 ) ±J2 T N IfeS/TSf r ttJB 
l x ii).~comm z 'rt -> tz . mfi^J itiiC T N ?S 3 9 B 
^^a^i- H5-fA'-LSI 5 2 r JS 0 . T N ?g 3 s B 

(C 6 0Hz «J©SiS<0«SR{i^ r4iT. 12 6 
1 OOBA* h atfSaCTIH^ L . Sr »^ 5 IrT WIS r 

iPJl^Lrc. Zcomm. ^Wtzhfz^X^—Zcmm-tmi: 
Tf. Lto 0 . ^.^-^^ >'S 0 O/SffltC b 5 1'>7 0 
<s>tOBa-ri J: i%mKM.yi±¥££.L%frr>fz< Lfz:& 
oT. ** B J{i, Sfiol, 6 3 #W«W4Wf«Tft 

[004 3) ( * 3 <?>m&<DBm ) *mmmmi± . m 

7 7 ( STN ) jg 3 VN-^yU3*^B3^31^LfC's-^2r^ 

r. *mi><nmm<r>mm±. m 6 5.1/11 7 ^-r ia 

t=» «ffiS«7 0 , 7 1 £ ;^ 2 3 b?1^-|5#^6 

5 ewijis 1 2 (Dm^mmt mmx-h b . s 

fc. 11^2^1163, 6 Hi. /f5AiIt2j 

rasts 6 3. 6 ni. rn^mm 64. 62 j&qes ?xt v 
b. 

[0044)11 comme 1 ^amtti. Eiam 6 7 o> 

( f- -y y»S*tt«P S I - 2 1 0 4 ) 6 6 T* 0 . 2 
0 0' Ct"2 BtfBTOffi L . WC L fcttOff * (i 6 0 ju m 
T-3b 4 . ^GBC=(i a - 5 - tc^ # ftl t^ v f >• U 
-f 3 >-?p(c j: -5 t 5 t'yr-MZftwm ZixX^-b. mm 
mme 1 w^Eraffi 6 7^7 t'y^i^siiti.: 1 1- 

i^t; Ef»lSS 6 7 so-fr® (c?3 1 > T ?E Jbtt^ r — 
tiElSlS-^&^t^T'^i. vs^o. yES^r-te 
y7-(5]i=Ii^j$ir4:tici 9Ef^K6 7^v^Tr^f 

El*U16 7t:!i7A-t^7 VS Oj^^SixT^^rV^ 
7^*0. ^-<.-^N'^yS0i50J?S rJSitf4 5t"y/ 

[ 0 0 4 5 } -77. f2iOII7 2<7)«stC{i. S^"J 
«S 6 2 3B^r«« 6 4 > #s3Eftf 4 ffiC r 3x 0 S tf 
J; 5 tc. S?7;7 = y. i2 0^n y<r>±^cr,^ ' 

0 ^$Tf4.7AyB5x75-g!i . 3K 2 ^>»Bi^»3B fc R)«TA 
* , >- S 0 j^fi£ c i 5 3^ 
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stmiz is . m 2 <o js6o#ib > mmz . 5 t >- ^ei*i« 

Ic>1 $fiT v vfr v *Efo& 6 7 £ ftT ^4 . Lfc 
# - T. 7, f^ 7 y 8 0^-¥ci--t o7t>/t"7 
OlSia rB??ft'T 4 C t tff * 4 . & o - » 5S5t 

ISHft^T . 7Vf)l/ r 3 r Jii- 5 fc r LT 
anSWffisr*- 4 IS e-*tr*frti - ISrS]^ 6 7,6 6 Cti 
'J 7 U ? > £ —fix* tLtttCi; tf&mTh 4 A 

I 0 0 4 6 ] ?£ E a B 6 5 is, lEcom^miTiS. (An) 5r 
t*>, AnfStiO. 'I 2 2T£>4. ?Ee 3 =7tTt7"J:fe 
Ml* (9 (5: 2 4 0 St« '? . SAltfKtt f •>• nrif 1 0 . 
Sixrr, ( p = (3 6 0/5 ) X d ) K$r4 J: 0 lz£4 7 
)VWIm r t ?l#?He 3 allJ5£% 6 5 T"£> 4 . #JBfiO 
»3Bt:*i(t4a*SA«jS« 6 5 li B D HttWC B - 1 
3 r SACift 0.63 *fi%;^a LT 2, 4 . *ft , ST 

n m=r<r>n-*& <w±.com* t wm±com-% c a> <5 - 

TJ-^'II * L < . 5 ~ 7 jlc m» ! - SW^f -fe/U-JI dt^TT 
^ 4 . fif c^i r ag LfcHASWi - * 1 jfttf* 2 OH 
»0»!B> R1»= , El*]JIW)?BUIiEiaia«*t=ffl4 - fc 
g-«(C^T£t'frtft~»fixT4. 6 

3 tcu . m 2 <omm<mmt mm^mxmm <o 

^ixT SO- 3 «b K. «3BttCr{i*ft-7 1- 'J ? ? 
rriri>ftT^4. 

[0047] ( mmm s ) mil s t: ns ars^f 4 r 

ttJHLTJaT«0»llr*T->fc. JOSWl tR«t=. ST 
NjR B s fi s^l: K7^A-LSI52 rKOftll P 

a»L^t, KFIE P M - S T NfflaMfc** ->'i-^t- 6 
0 H z flM©B«0«««*S: 12 6 3 CO 

L/t. -J-<3*a*. -kwlZntz r>xn—%vJ&f£tez7fi L 

x ft 0 . ^-fy^y8 0^MCfc7 f>^"t ? 
mm-t no Kcns.M, 7 tif6£ l ^ ^ . Lit** - 
t ; *^ B J(i s t mw B m^m^iz t as^^rieT ■*> 4 c 

[ 0 0 4 8 } ULh. *«6<0»3BT1i . T9 ^ J . 7 ~? h 

>j 9 zmmi3&0)mAJ**A'i:#&.'? h f ^^ms 

[004 9] 

♦JtLT^^— VOfflatrlESIClWWT-* 4 1 1 i>iz. 

*gg« S ft 4 3R 2 (s 7 c >• 7' @J rS]M 

if L t' v ^cfSlffir/TfM c ft. 4 A . 3B 2 flDStRMTti 5 



*%aft 4 EMiiW^ S ft 4 b O t {£Rir 0 - 
■h-;' . y coH 3 tc J: 0 £ 1 4 7 1' y rW^^mnT^- 
^P=^Si ( 7 t'y^'tr h ) 4 d t ir-tc < . 

iEO*^-?S B 3 9S*^arf#4Ct^T?4„ 

y c 15^T 4 16**** ^ fc» s SfrSil> S5**^ < 

4 C t tftc < . SWLISfo*?-? v 7*5r5i^tJBfixT ? 
4. 

[ 0 0 5 0 ] ffiTf , *^ B .^J?S 3 a B ^^S^^i*^"S 
{±, y#Jgfi£SftT^4£$l»OEr6]J£{c 
ft v-.T 7 h* y 7"iSra?aiIxa r ^5 1 T 4 ft . 
■fj n- ^ yo/5 3 Lz± 0 * 1 4 7 c y ^eiaiJ&fS^^fei- 
OfSIM^'f&St" 4 ^ c ^'tr < . S^ff ^ Mikm^ 

mm z n i ~ t s 4 . ssfc^sw «k 9 <■- . m 

r^#4^fc* ^ -C'■?4 ^ 
[00 5 1] 

[Hi] ^iB^fl 1 flJiafe^JB^iKJMSS^S^S 

[02] IMm 1 ^IJe^lO^^-^^ y<7)©w 
ifM z TTCfVfSMX'Si 4 . 

[03 ] ±MM 1 WSEteOJBlBOfRAS*^ y'^-^co 
2 F®HT«4. 

[04 ] 3j£^om2c7>^6c0^t-ftit4fE B B B «7Kg 

[0 5 ] ±iem2£O^ScOBSCfttt4?Sa 9 B ^^C0 

gfrM0TA4. 
[06 ] ^^^3 0^C0^.Coft4f5 a s a«^K 

[07] ±J£!IS 3 WHJ6<0»!Bt: ft St 4 fS B B B«,-K^gco 
IfrffiBT * 4 . 

3 0. 6 5 ?gft (iS#Sftffifi5c^> 
3 1 IdFlM 

3 2 ffililK (mi COS^IPJJ) 
3 3 ft3i«S (*2Oa«0D) 

34 wmum (jsiwssH) 

3 5, 61 ^2C0SS 
3 6.6 3 IS 1 co^tg . 

3 7, 3 8 tlBfeffi 

4 2 h7'/^?i(TFT) 

4 3,80 K^-W y (JifeffiBfi* ) 

5 1.68 y— yy^^ 

5 2 F^'fA-LS I 

6 2 ?IJ1M 
6 4 

6 6,67 UPM 
t 9 . 7 i 
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